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Abstract 
Game-based learning can support effective pedagogical approaches that can only enter schools if 
teachers are on-board with it, and are given the necessary time, training and tools. This research 
examines teachers’ perceptions about educational games and the use of video games in their 
teaching practice. 
Data was collected through a survey conducted at the beginning of a continuous professional 
development course about the creation of educational games, for elementary and middle school 
teachers. The responses from eighteen teachers working in a group of schools located in the northern 
region of Portugal are analysed and presented in this paper. 
Teachers have a low perception of their own technological knowledge and rarely use video games in 
their teaching practices. Lack of technological resources, as well as insufficient time, are the barriers 
more referred to as limiting the implementation of game-based learning approaches in schools.  
The data presented in this study is relevant to guide the design of training programs and strategies to 
support and scaffold teachers’ knowledge and practical application of game-based learning. 
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1 INTRODUCTION 
There are several studies identifying benefits of using video games for learning, highlighting positive 
impacts on learning, motivation and engagement [1]. Games can be used in education in many ways. 
Holmes and Gee categorize those practices into four main groups: action frame, structuring frame, 
bridging frame and design frame [2]. One particularly interesting practice of game-based learning is 
game design [3], a frame that focus on the creation process, “to promote the learner to a designer of 
games and game-related artefacts and experiences” [2] (Holmes & Gee, 2016). 
Challenging students to design games that incorporate specific contents of the curriculum is a 
powerful pedagogical strategy [3] that can only enter schools with the support of teachers. But for that 
to happen, it is necessary that they have time, training, resources, and most importantly, they need to 
find it valuable. Having that into account, we’ve developed a training course for teachers on the 
subject of creation of educational video games [4]. 
Interestingly, designing educational video games is well aligned with the Technological Pedagogical 
Content Knowledge theoretical framework (TPACK) that describes the types of knowledge necessary 
for the integration of technology into the teaching practice [5]. This model focuses on the importance 
of developing and integrating knowledge of content, pedagogy and technology. In the creation of 
educational video games, technological tools are approached and the pedagogical potential of video 
games is addressed, which, having specific learning objectives, thus also integrate the particular 
content knowledge of the teachers. 
During this continuous professional development course, we’ve examined teachers’ experiences of 
learning through educational video game design, with results being published later on this year. In this 
paper we present findings from a survey conducted at the beginning of the course, in 2017, with the 
following objectives: 1. investigating teachers’ familiarity with video games, 2. understanding teachers’ 
attitudes toward game-based learning, 3. uncovering teachers’ perceptions of effectiveness in the 
adoption of video games for teaching, in terms of TPACK, and 4. exploring challenges and barriers to 
the integration of video games in education. 
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2 METHODOLOGY 
A survey was created with the objective of obtaining initial information about teachers' practices, 
experiences and expectations regarding the use of video games in education. The survey is organized 
in five sections and its contents and structure are shown in Table 1. 
Table 1. Structure of the survey applied to the participating teachers 
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Section 1 of the survey gathers sociodemographic and professional information in order to 
characterize the participant teachers. Section 2 inquires teachers about their experience in using video 
games, and was created based on the work of Takeuchi and Vaala [6]. Section 3 addresses attitudes 
towards the use of video games in education, and was inspired by the work of Wu [7]. Section 4 asks 
teachers about their perceptions of effectiveness in the adoption of video games for teaching, and was 
built based on the work of Hsu and colleagues [8]. Finally, section 5 addresses the challenges and 
barriers to the integration of video games in education, and the question used was adapted from 
Takeuchi and Vaala’s survey [6].  
Participants in this study are elementary and middle school teachers from a group of schools located 
in the district of Braga, in a northern region of Portugal. Twenty teachers registered initially for the 
continuous professional development course, eleven of which finished the training program. The 
survey was disseminated in digital format (through a Google form) and completed during the first 
session of the course. 
This survey was validated by two external teachers (from K-12 and higher education educational 
stages). Not having been previously applied with a test group, it was decided to include an evaluation 
section of the survey as its integral part. Thus, in item 27, teachers had to indicate their degree of 
agreement on a five-point Likert scale (1 - I strongly disagree to 5 - I strongly agree), regarding the 
clarity of the survey and the degree of their understanding of the questions. The survey was answered 
by 18 teachers, and its evaluation is presented in Table 2. 
Table 2. Evaluation of the survey by the participant teachers 
 
It is considered that the evaluation of this instrument was positive, and that, in general, teachers found 
the survey clear and understood the questions, so we find ourselves confident to use its results. 
3 RESULTS 
In this section the results are shown based on the answers of the 18 respondent teachers. 
Table 3 presents the participants’ personal and professional characterization. 61% of the participants 
are female, 33% have between 41 and 45 years old of age, and the majority are middle school 
teachers. Most participants are teaching either Mathematics or Portuguese and have taught numerous 
years before, with 39% having between 21 and 25 years of service in the teaching profession. 
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Table 3. Sociodemographic and professional characterization of the participants 
 
At the beginning of the course teachers were asked about their motivations to participate; they could 
choose more than a motive as an answer. 25% of all responses felled under the category “to increase 
student motivation and engagement”, while 16% of responses were related to the need “to obtain 
credits”, so we can see that there can be very different motivations to attend a course like this, with 
internal and external focuses and goals, as illustrated by Figure 1. 
 
Figure 1. Motivations to participate in the course. 
Figure 2 presents the frequency with which teachers play video games, showing that about a third of 
the participants said they never play video games. This lack of familiarity with video games will 
probably be reflected on their attitude and confidence in using game-based learning strategies in their 
teaching practice. 
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Figure 2. Frequency with which teachers play video games 
Table 4 presents the specific video games teachers play, as well as the educational video games that 
they are aware of. It is interesting to note that 39% of the participants say they don’t know any video 
game with learning goals. 
Table 4. Video games teachers play and educational video games they know 
 
When asked about the integration of video games into classrooms, 72% of teachers answered they 
had never used a video game in any form in their teaching practice. Table 5 presents supplementary 
answers from teachers that had previously used video games in their classrooms, describing the 
purpose of the use, the experience, as well as the frequency of utilization of video games in class, and 
the names of the particular games these teachers have used. 
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Table 5. Cases of video game integration into the participants’ teaching practices 
 
Figure 3 presents what teachers perceived, before the professional development training course, as 
the probability of incorporating video-game-based learning into their teaching practices in the nearby 
future, showing that 72% considered likely to do so. 
 
Figure 3. Perceived probability of using video game-based learning in the future 
In terms of barriers to adopt game-based learning, the most recognized by these teachers were lack of 
technological resources and insufficient time. Not enough knowledge about technology and about 
games were also strongly represented amongst the challenges to integration. None of the participants 
considered the lack of support from parents to be a barrier. Likewise, none considered the inexistence 
of barriers as being true. 
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Figure 4. Barriers to the use of game-based learning in schools. 
Regarding teachers’ perceptions of their TPACK competence, related to effectiveness in the adoption 
of video games for teaching, the mean value is low, 0.07, with a standard deviation of 0.73. These are 
values in a scale from -2 to 2, since we converted the 5-point Likert scale of agreement, from 1, 2, 3, 
4, 5 to -2, -1, 0, 1, 2 scores, to help with visualization, and to highlight if the participants’ self-
evaluation is negative (disagreement) or positive (agreement).  
Figure 5 presents the mean values by TPACK dimension. We can see the lower value is related to 
technological knowledge, and the higher value regards content knowledge, with teachers showing 
confidence in scientific knowledge about the subjects they teach. 
 
Figure 5. Teachers’ perceptions of TPACK competence. 
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It may be interesting to note that while the dimension “pedagogical content knowledge” has a high 
value, the dimension “pedagogical knowledge” as a low value. This might indicate that while teachers 
feel assured about pedagogical knowledge related to their specific content areas, they might feel less 
confident regarding pedagogy in a broader scope. 
4 CONCLUSIONS 
This paper presents the conception and implementation of a survey to investigate teachers’ 
experiences and perceptions on the use of game-based learning, and analyses the responses of 
eighteen teachers, collected during the beginning of a continuous professional development course on 
the subject of educational video game creation.  
It is important to understand that there are very different motivations to attend courses like this one, 
which needs to be taken into account while developing future teacher training courses, as to stimulate 
and maintain the participants’ interest and drive, combating the high rates of withdrawal (in the present 
case corresponding to 45%). Studying further this significant aspect of teacher training is required. 
Teachers’ familiarity with video games is low and it is only natural that this leads to small rates of 
integration of video games in schools, and less confidence in using game-based learning strategies. 
From the collected data we see that it is imperative to expand teachers’ knowledge of good 
educational video games that fit curricular needs and to make it easier for them to understand where 
to find quality games and how to integrate them into their practices.  
The few teachers that had already used video games with a teaching purpose describe positively the 
experience, highlighting internet access as a barrier to its further use. Indeed, lack of technological 
resources and knowledge, as well as insufficient time, are the most common barriers stated, limiting 
the implementation of game-based learning approaches in schools.  
In general, teachers rate highly their intentions to use video-game-based learning. We think it would 
be curious to do a follow-up and investigate if those intentions change over time and if they are 
actually executed. 
Teachers have a low perception of their own technological knowledge and are not used to 
incorporating video games in their teaching practices. There is a need to increase knowledge about 
the technology and the pedagogy associated with games, thus justifying the existence of training 
courses as the one developed by us, as well as others. It is important though to make them accessible 
and appealing to a greater number of teachers, possibly even integrating them into pre-service 
education. 
It would be interesting to see if the participants’ answers changed after finishing the course, 
particularly regarding TPACK perceptions, and that is something we will keep working on.  
We believe the data collected, though from a small sample, is relevant and, particularly after applying 
this survey to a larger sample, can guide the design of training programs and strategies to support and 
scaffold teachers’ knowledge and practical application of game-based learning. 
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